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Gz Aol 7o 05709 ded
Mg | wEvUs, 2948 HAGARE, QUFE2, EAAZ, B

ABSTRACT

To develop environment affinative vegetable culture technique, antagonistic pseudomonads
were collected from rhizoplane. The 6 isolates have plant growth promoting and plant
disease control ability in vitro test, and grow on king’s B agar plate with fluorescent
pigment. According to Biolog identification system, they were identified as Pseudomonas
fluoerescens G, P. fluorescens F, P. aurantiaca, P. marginalis, P. putida B, P. synxantha. The
bacterial cell harvested after emerge liquid culture in 300 ¢ fermentor improved seed
germination rate by seed coating. The germination rate of heading lettuce was increased
to 25% by P. aurantiaca, P. marginalis, P. putida B inoculation in nursery bed soil. In field
test, they reduce disease incidence caused by Erwinia carotovora, Sclerotinia sclertiorum,
Peronospora brassica. The soft-rot severity of oriental cabbage in summer cultivation area
reduced to 84% by P. auranthica, P. marginalis formulae treatment. The liquid medium to
grow maximum cell product needed glucose, mannitol, glycerol, soybean meal, soytone,
yeast extract addition. The composition of liquid fermentation media require glucose
10g/ ¢ and yeast extract 25g/ ¢ . Pseudomonas spp. formulae prepaired by freeze dry did
not harmful to animal and enviornment. The safety evaluation on Pseudomonas spp.
formulae was carried out in compliance with the Testing Guidelines for Evaluation of
Pesticides(Notificaton No. 2006-7 issued by Korea Rural Development Administration)
and EPA guidelines(OPPTS, adopted;1996.2).
signs oral/pathogenicity

toxicity /pathogenicity test, acute dermal/pathogenicity test, acute dermal irritation test

Pseudomonas spp. formulae has no clinical

and pathogenicity on acute test, acute intravenous

and skin senitization test, acute eye irritation test. Males and females of SPF rat,
Rabbit(NZW) and guinea pig showed same growth rate in body weight at the test

period after the treatment.
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o ¥F=dS I AYHESS wEEUETLE FHAY. FHE dF= ARl

% L Gram %A, Catalase
test, Oxidase tests QI3 & dAE 235 QA 28 (Microlog™ system, release 4.2) kit
of HFsto] Wi 3 F TAFFE At FHAS

. FAAE o7 AE5E5A 5l kA &)

HEF fFERUE 55 AEALZAEHAE A 8 A wjdate] 238
Atk MIAAHL REFFE KB agarF Bl x|o] FEste] wda T A8 Aol &
Ae LFHFEZ wolo] seed HIFKBAANE A 100me/250m Zet~A)skar, F21H
TAE 10 &2, 200 olufgEr]o] GAIFH o2 FA 5t wFAIThSs d53ta, Ad9D
T Adglatdtt e MEH- S 25T Gl ] wiFstdAnh. tAE e e w
FAL A5 AE YAFoA 4ColetR 5AE A2 At FAE AAsAI & A4
2(8,000rpm, 15%&)38te] &8ttt dAEHE et dAl= 4T, 0AM sodium
phosphate buffer(pH 6.0)2 23] A ¥ st ARIES AAT & AFARE FHIstAT
TERYATY FAIEA L o3 AFEFARAE A FUT viF (LR A AT F), F

[e]
Hl (7)), A7 3F(2dET) TAE 0.1% sodiumhyphochloride&H el 103 =g
Aol 33 AFHste] 19 stk FHlE T 0.1% Phytagel 8o FEREU
T 10°cfu/mE 323 gdo A F 759t

[V o Z

AR F Foll DRI I FEHAA FEE W vl ndEdd o5 HHAHE 2
9 FEZ 2A8H7] 93819 Glucose-lactate ananlyzer(YSI, USA)E AM&-3le] 2418} %ith
DaxERE TS AT A2 AFHste e Tl Wi 4FAS Glucose-

lactate ananlyzer(YSI, USA)SA 3} glucose HF S-S ZAMSIATH

HAd #AZF S A FHAVIE S MY T FAFEES spectrophotometer
(UVICON 430, Kontron Instruments, Italy)E AF&3te] HjSAS HEAdFHFTZ 345+
600nmol X FFEE SHAT AXZTAFA(Dry cell weight, DCW)= & A 10ml
£ FHoto dAEY Fol dsde W Ae AAFE e AHT o5 dAFY S/
o] dEste] 95Tl A 40~50 A7 AFE A7l & desiccatorel] HASHA A AT 9]
A= calibration curveg A g ths OD X DCW(dry cell weight)2 $HiFsl 3 th.

Seed HYFS A HAAHIAAZE 98l M9 basal medium(Na;HPO, 6g, KH.PO; 3g,
NaCl 0.5g, NHiCl 1g)E 7|2 o2 g@Ady A % o2 AZHAEE SHIATH
0.1% yeast extract 24UE 7|Eo 2 @4 wWE 4% =5 45, 2449 d4d
< 7IFe R HA dAds AASATH

WE 2 575 S A (nutrient agar plate)’dell A vl SE $F colonyE A€ st
o] 200ml9] flask culture mediume] E9°¢] = 500ml baffled flask o] =3} 30T,
150rpm o 2 12A]7F wjFete] FHle v SamdA S 2471 £9 A= 524 jar fermentor



o B ks A midxa
A ed Oxygen)?] F=7} 20%7} FA H == 100rpmeol A @A &
of pHE 25% NHOHE AHE-3lY pH 7022 fAHES don g

W27 98tk AXEA (silicon 303 & Neorin)E & HHZM]OH A7}t

50 LaZFANAMY wFEy HHsS 9ste] 57 jar fermentor (KFC5L; Korea Fermentor
Co., Korea)E AM&3ldth Zet2a wgolA Y A wiAE 72O 2 5794 Hul 43

assay Hc]' HE M3 Pe-dye complex?] BAAHTZ siderophore?] A #FFE F<lsx
UV scang %38 peakE 1stgieh vt AR st cells AA}L F5AE
millipore filter(0.25/m)E At&3te] #AE A3 AAAI L FHEE ZA3AUT. Fe-dye
complex”} blue colorE YEI=U| sideropore’} 371%™ dyedll A Ferl o€ & A o]
orange color 2 WM EE AOZ siderophore FAFF2 glstAnh

oh, R 0 GEAE FHYEA

gFEsketr] Sl 2ag b 1S 98 =W AHA
TENZTHIA Al 2006-75)" 2 w]=2]“US EPA OPPTS
870.1100(Acute oral toxicity), 870.1200(Acute dermal toxicity), 850.1075(Fish acute toxicity

test, freshwater and marine)= 3313}% T

1) T4 AEETE

S ES o183 TAA

=
=
28 ¥k FEAG/ER W

oL

FEAFH A 200675 woFe] BAANRIES Ll AAE Rat(SDAF-(F) 2l
Enfo] )= 3**7“? 2 HAAAE, S8 W HALAE, 4970 2 WA, o
o](Cyprinus carpio -3 HE FAAANEAT L VEL7|AFAE)E FFolfFol g 3
A, Etﬁ?(Duphmu magna)S FFFHFEFEN W FFNIANERE FASGAT

2) &3 2 49

Rats 9453 % 9% 2

MR Sol % gl
A
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P. marginalis
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. FAA 2 e o3 AE5E5A 5l A E )

FTEEYE ATFe] ASAEFAaAE A 98] vl dE Seeddl] L 250mt flask
o HiAE 20ml W] 24A1 M FslaL, 13 S22 1000md flaskoll Bl A] 400mE 31 seedH
A 20mE HES vl Ao FES AAE FRE7]E] 20 4 fermenterol] Hl
A 1645 9 1352 g 400mS FEsk 12412 5F F7|eAA wjdstATh (2
2). dAA AN dAHC R WFd FEREUSTES WdEErt mEn, AdFTh SE9)
R grolugFr]ol A v gt A= 1223 ESEE ‘@7«}(4+2C)’\l74 olEHoR
F2A 3= A7} single cell2 HHgH FEHIZE @ AL FRIgE & AAEYAT dAFE
S Y9AEF(B,000rpm, 20min, 4T)3te] AP FAES F&s, AL 01M sodium
phosphate buffer(pH 6.0)Z 33| HH sttt WA gl 9F buffer §HLS o] 83 TAFFS
FHAol A BAstE FAAME S HAFOE FAFUT

o) & ul <F(16 ¢ /20 ¢ fermenter) 572 71 Z(NB + mannitol)

I8 2. FEE VA

=l

FHEE FUE AT NI

SERYAFEES FAptol B AAEARAE ARS8 TR Wl (LA A B

=2 &
F, B35, dulF(7H), 27T (2HET) TAE sodiumhypochlorite® 3 WA g
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A2 AR se] A% D,
gaad. #uE FAE

.ﬂ, 0H" —{O{I

Ji HU
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<
T

marginalis, P. putida B, P. synxantha-&

EERRTREIEE
FEREU2 g Agde AR &
Byt P fluorescens biotype G, P. fluorescens biotype F, P. aurantica, P.
BE PAYT oAU ol st glgont

st dA= 01% Phytageloﬂ 107cfu/ml

sl g

obgo] vt AGF= P. aurantica, P. marginalis, P. putida BE A €|3t(S w oAz}

A FFEHAT(EE 2).

¥ 2. ZAHYe 93 Zejagsd X8
ok (%) kA (%)
AEde W gz AT WEF_ FMF  A7HE
dF B34 F B34 F  GF6dF
P. fluoerescens G 97.3 89.4 87.3 100 92.7 75.3
P. fluorescens F 954 90.2 84.7 100 974 68.7
P. aurantiaca 98.7 89.7 82.5 100 94.8 82.7
P. marginalis 93.4 88.4 923 100 92.6 80.4
P. putida B 9.1 92.1 85.7 100 93.4 79.3
P. synxantha 95.3 87.7 83.8 100 92.3 68.7
0.1% Phytagel 94.7 86.8 87.5 100 86.5 723
T34 2 (F ) 96.3 91.7 85.4 100 87.4 56.7

FAE AT BN FEDHS AYEL B 10/t FER AN F AE
£ A 1287 Edols AAAY}E 630/m = FES FFAALeH A7) FAE I
ok <kl Fol ApadSe] WwelAst AA FFE P omarginalis A2 A] HolA 7} 26%%
7hEo] SERE&S IA FIAATHE 3).

& 3. AE AdEA ] EG
Fo}-& (%) o} Al (%)
A& gz gma AT MF  dwMF  AFF
4 F H39F 1349F  1F6UF

P. fluoerescens G 96.7 93.5 86.2 100 93.6 83.7

P. fluorescens F 94.7 87.4 82.4 100 97.2 76.4

P. aurantiaca 97.8 88.7 84.3 100 90.3 84.7

P. marginalis 95.4 91.2 86.5 100 94.7 84.0

P. putida B 92.7 94.3 87.3 100 923 824

P. synxantha 94.5 86.4 84.2 100 94.0 76.3

0.1% Phytagel 924 89.7 87.5 100 84.3 76.4

A2 (FFT) 97.2 87.4 86.3 100 86.3 58.4




a2 s 700mol A Auiste Fbol A FRAALAGE EAstE B wi o FujFo
F-E W (Erwinia carotovora), AT’¢52] w3 W (Sclerotinia sclerotiorum), ¥|F =31 (Peronospora
brassica) (L¥ 3)°]™ o] WS tigh ¥= 4““1]‘? el EA s 6&«] ERYATS F
AR zxste] AFsteAh FHIG < 0.1
Euysd WEE 1o5cfu/m£925} dudEE 59 T %01 *ﬂ 7] d 59 AL =E 33
st FE7]d WSS ARSI HH%"‘?‘%%Q} AT FAIE 6T EF A EeHA
oF xHS WelA BAEAT AN = N
WSS 64%0H 73 & 5344 10/\]{}‘4101] AHE B9 ] A Aol o3k Fo)
7} o] I E T2 P. fluorescens biotype G, P. fluorescens biotype F, P. aurantica,
P. marginalisE A2 FjF= FEHTEEC] 0%l F34F AGFod= HIAgo] <l
HA gttt FFolel T =2 P. fluorescens G Aol A WAlo] A 7
Zston AT S FEofA AR WIS 13% EUTHEE 4).

[o
i)
g
N
=
3
=
S
2
rr
ok
g 2

ﬁ

SERE! I K
|y ik b (B78F) (=)
P. fluoerescens G 1.4 0.0 13.4 26.1
P. fluorescens F 1.3 0.0 243 34.7
P. aurantica 1.0 0.0 22.7 28.7
P. marginalis 1.2 0.0 35.7 34.0
P. putida B 14 1.2 184 28.4
b. synxantha 1.2 1.4 42.5 31.4
0.1% Phytagel 2.7 2.3 64.2 323
T4 & 8.5 6.4 68.4 46.7
o 1.2 03 - -
o E - - - 124
ch#) 7} - - 26.3 -

(%), R g (%), R/ H 8

330 % M. A7 ZD}



BEAEHA AES )M AS5E wiFAAES s BidyE 28477 59
steoll Aastel 74 39 FESAT. FEHS A4 F 28UFH AGSH A FEH

A)
o] WA AlFstH o FAE e FEHIANE] 27%E =kth Al S A 8] ]
A FEHUA Gt %W P. synxantha, P. aurenthica, P. marginalise X3 A|@F= #
W&o] 73%°8t= W@k ow 53| P. aurenthica, P. marginalis¥ & += FA 27 vl UA

N
-
N
-
o]

4% = =4 THEE 5).




# 5 A5E HdA FERUSFAEA A o wiFFE WA

S o)

3T ELK; - L
1 A g 323 213 27.3 27.0 -
2 Pseudomonas synxantha 8.2 29 10.7 73 729
3 P. auranthica 6.3 17 53 44 84.8
4 P. marginalis 7.3 2.6 3.2 44 84.8

of. v AEAE AATlets HE S AEAEHAY

1) 2FAFe gid A

P. putida BS] &4 A8l 548 FASH7] 918t FEk2=3 wjtS 53l glucose, fructose,
galctose, maltose, sucrose, lactose, cellobise, mannose, xylose, glycerol, arabinose, satrch,
mannitol, dextrose= o] W3 HNITEE ZAMSIETE 2L ZA0A 84299 g8 o 3
0T, 140rpmol| A vl F 12413, 2443kl A E =S S48t 21 23 v+59 13
#} o] mannitole] ¢F 5240D 7}A] AAES S ¥H MEARFTHLS 2T 2220g0.2 &
gadel vlusty] 7Hg £ A4S UEHlth 2 Y glycerole 2 AlE AJHo] 4550D
2 MEAZX FEFo] ¢ FHo] 1.58gE UEMSTH o] AL glucose AlEZ ] 7S glycerol
B} of7F Wre 46450D0 AN A EXAZ THES £ 21802 T Wol A HAuh AE
o] A& AxF o] mannitolF} glycerolo] T =A UAIRE kg 7HAo] A& ow &
&
S

-

o

7190 7HZo] w4 A ASolth wekA olsh MEH £Ee AT FFS HolWA AYH
2 A4galoE Aol S99 glucose B4HoT 14 HHSAH2Y. 5)

6.000
5000 |
E —
S
g 4000 T
a
e | 12hr
3.000
-§ O24hr
o
& 2.000
)
@]
1.000
0.000
& &L LS @%@ FF G e@\ & ‘g@ & @%@
F T E T S ST LS
F @@ ¥ T F c?*yﬁ’c?@& ¥
%@*

¥ 5. P. putida B HAMHFA] S HIbe] o3 AFEE
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2) AFAITEY ALIZRA

AgAT] ALYE FAEH] 918+ soybean meal, proteose peptone, bato-peptone,
peptone G, soytone, tryptone, yeast extract, hydrolyzed casein, (NH),SOs, NH4Cl,
NHNO; & thFgt dadel tid dFs ZASAT &2 Ye 1%E glucoseZ 7522
stal 9o gof Adads e R sto] ASIAL AEo HFEE d2Ud o] 12473,
2477 A3 et FRE 600nmell A ST 1 A oo 2" 2] yeat extract
= Az AdF o] 48450DFE A5 S soybean meal 4.6100DHE 74| Agkth. 31A|
7+ soybean meal soybean meal AA| 9] JAE wFo] °Fzte] @7} Aok AlES] WX
T2 soybean meal?} yeast extract’} ¢ 1.77go.Z A Ygith ¥l soytonedl A
T AE S Uelnh olet Zo] AddE 2y Ade FE ARES ZAad wiA A
Z Ats Aoz yeiytth a3y sjA A gk 7 E A HAIA] 42 yeast extracts &2
AYoZ 12 AASAHTHE. 6).

6.000
5.000 —
= _
S 4000
O
a W 12hr
= 3.000 O24hr
z
—
22,000
(]
O
1.000
- N IR

A\ @ L& O J o X O &
F S S S S ST TS
& AP & & o\ &
S & RS
S K& Q)‘b- Q

2™ 6. P. putida BE] HAEIFA] A HIbel o3 AAEE

3) ZFA T v F i) T IF A

2gATY vFdad e dFe A7l #Jske] CoCl - 6HO, ZnSOs - 7H20,
CaCl,, FeCls, CuCl, - 2H,O, MgCl - 6HO, MnCl - 4HO, CaSO; - 2H,O, CuSO; 5ol s}t
ZAF ST 2 A FeCl7t 71 2 932 VA= AL yest Az A% g
vlE fAaHT £ 51550D% 7P & AT AEHRE e 4T 145502 YERL
MgCl - 6HO=2 ¢F3t %2 1.530Do.2 YEsth. CaCls - 6H09 CuCly - 2H,0, CuSOss
Aol JZE # AA"E Yeigt iz vgFdLs AMSeA g1 a9y

o)
:(I)L_"
ol
-
rr

Zseiaat £ 333

w
rlo



50

40

30

20

10

6.000

Concetration of Carbone (mg/mL)
19 8. P. putida BS] AA]SFA] @AY FH

T W o
w Y @
N 1om ﬂm o
— o9 W N
_ g4
% S
Aqr =] dl
1 2, ~o — _L £y
“, X P T _
= I
1 %, o oo < i
ko) o A,,__ Mou N 0
rjl o T s e —
1 % N AT ‘
1 = 4 T A
"%, A Mzo ‘
%, o0 T o X
| %, BES S BN s—
Gy W F oo |
% 1 ™
Vo, 2 T _—_——
nv.nv < o, B Zo ]
% ® ™ T Ho
- 1, = = B o) i
3 M N
0 rﬂl % 8 BT ‘
1 O, o W ) M B g J
m W oo S ]
m QW 1W .ml B @M.O = w
S v 3 P ————
.S O
-] o) 3 = B & Al
o2 T 0 ‘
%, o BTEUEY —
< ~ < =
S 22888 B~ EFwPaoZ |2 ‘
S & & S & S & 1 W ,ﬂ .o m
el <t o o] — (= Lo
o 1 X
Eokpioz |8 m—
(Wwupo9do)ymoIn 12D o < T s , , , , ,
A..# —_ o) < %) N N ) —
.m.ﬁ Mﬂ_ ﬂo u.o ,.Io - ( omvw 0) §>o1© )
TS wupO9 4O) WMoID [f
s %
i

=

T

=
=

334 % 1. Al



5) 249 T= ¥ wE 43

theFet Aol digh 43 A3 A H yeast extract FEo| WE A AT A4S
ZAFs7] 913k glucose FEE 10g/ £ 02 IA3}AL yeast TS ¢T3 1, 25, 5, 10, 25,
50g2 Walste] ZARSIATE 12A12F A #3te] 25g H7FAY AlE AL 1.220DE 50g3 7F
Al 11088t ©f 2 Askth SFA|N 2443 A3 Fell= 50g HI7HA= AlES Gl ¢ ol
Fo]2 1.390D7HA] 4745 StATHODE AR 108) 348 FX¢)). AAHez A E9
AL ARl yeast extract®ol] HlE|ste F7beke AoZ YEIGTHE 9).

AE Ax 2L Vel 2890 A t]L G235 yeast extract FE0| Hl#dte] AE
o] AFol FUleke AoE Uedh MExAx T3 AAYUQ yeast extract 50g FHI7HA|
AZAZ FFo] 05g02 71 B2 AEXE Aiste A2 Yeryth
1.4
‘ O I2hr @ 24hr ‘
1.2
’é\ 1
=]
S
] o8}
<)
k=]
z 06
e
S
§ 04 |
02
0

1 2.5 5 10 25 50
Concentration of Yeast extract (g/L)

3% 9. P. putida B AAEA 2o HHEE

6) 23 A< pHol we 43

A7 A AHpHE ZAeH7] 98t 6.0, 65, 7.0, 7.5, 8.0, 852 WA 5¢
jar fermentorol| Al Z}z} w&Fste] Az el AFE vluste Bk wiA e} wig Y 20S
FQ8A dta exE 30CaAT. 1 A thge 287 o] pH 70014 g T 4%
< Yehlth(3E 10). pH7F €718 9902 245 4% 43 Asfirt doiwen A
FAolX= AEY Gl dvte] FHRvE vHlwd Z A5k R nAEe] F4%Y
oA F& A4S Uedle 3H 2ol ZFAAE T4 708 75994 7 2 A
X AT FdEs el pH 7.0014 8 S w1087 BHEt] Hao A4S o
B}y o o]& =2 A 7HA3te] death phase® XA HIHh o] 43 AHAE Tt 23

by 1
T WY F pHe 7022 HAA3Ao

w
rigk

N
ol
184
re

Tot & 335



30
W pH6.0
O pH6.5
25 4 @ pH7.0
O pH7.5
A pHB.0
T .0 & pH8S
=1
(=]
(==}
O
)
e
= 15
2
2
)
s 10
&)
5
OW T T T T T T T T T T T T

0 2 4 6 8 10 12 14 16 18 20 22 24

Culture Time (hr)

1% 10. P. putida BS) HAwj A HF pH

7) A% AT =0 wE 43

AZATFY ARl HAH2EZE A7) Y38kl 25, 30, 35, 40C2 Mol 57 jar
fermentaoro| A Zt7} wjFate] Aol ARS Hlwste] Hokoh i<} wig FH S
TY3HA stal pHE 7002 23T 1 Ay oo agd o] 30T Mg F&
T3 A4S BAHIE 11). 40CAME lag timeo] 8AIAE 742 A& o Hx
A% 150DAE 7}A] Ag5kt) 35Co A= Hlud 40CeolA Hot lag time©] #gor}; F
AR AEE 4000149 #1523 59 140D HEH T 25CAME 27]9 #AFLS %
& vnd g2 XA B Z Astoy Hu AFAS 180D o]|Zi o|FFE AlEHY|
2 Eozkth. SARE 30T = < 8AZF AH3te] 300D ©ol2=F AAstATt. o]F
2 death phaseZ E°{7} & ¥ ODT 189 ©|2F T}

Bloox

N
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35

40°C

OomOCe

Cell Growth (OD600nm)

0 T T T T T T T T T T T T T

0 2 4 6 &8 10 12 14 16 18 20 22 24

Culture Time (hr)

I3 11. P. putida B AAuj A HHLx
gh. AEAe] JFEFTEFA ZHUCIEAY s 54

T ¥ 52 flaske]l 2/ volumel Z tryptic soy broth & FHISII #Yg2E=+= 30T,
140rpmel A 12413F wjFatel Fulshgich e 150474 Eo] 9lE 3004 piolot
plant fermentor(KFC 300, Korea Fermentor Co)ol Aol ¥ wl%h& AAsIsieh W=
AL 25+ 30T, B71%2 lvvmol Rk £+ &F4H4(Dissolved Oxygen)d X7k
20%7F A %= 100rpmol A @AIH o2 F7 A w3 HEFd pHE NHOHES
AHEE] pH 7002 §AHEE son wEA J)¥o] wS WAy 95td AXA
(silicon 303 & Neorin)E & Ao H7} stk 3004 LaEZNM Y vjtds 23}
S 93t AYFeATd AHs ¥4 3004 pilot plant fermentor (KFC 300, Korea
Fermentor Co.)E A3} th

w
riot
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AR B A= A4S TEAIFSE 5204 HAsIg wj Ao} widxAaS A A AE-S)
Rom Hi(g/ 4
glycerolo] &Z == Aol 30g/ ¢ 2 23] feeding 3l Fo2ZH Hu] AZAFS % .
I Ay Hog ME AFFEEE 800D ©]S YEH AL siderophore = #HISFATHIE 12).

siderophore 439 ZHe zbgAd Myol o8 AFAPT. M AFHRl
siderophore M| A9l KB M4 S 71F0o 2 A% M ALk WS 56 34
stod 403nmell A Ao FubdS UEilE @S AUk siderophore /8-S A4 7o

Feo] EAWYE ol wjxe] wignlel #E = Fo A #A¢H 53] ofd wjAE
AbEstR =R el A F = B2 ZolE Bt ME F% F71et siderophore 473

Fae g AuiE dAe AT B e flew, 947zl AYE ¢ ol SUHE
12 &3 23] o Fadte Aol AUt feeding Foll AGu Al 1o W37 AA
AEZ T+ FoFAY siderophore B 72 BolA| A &)

100 10

80 1 Glycerol feeding ¢

60 -

40 -

cell growth(OD600nm)
siderobhore(ABS 403nm)

20 A

0 10 20 30 40 50 60 70
culture time(hr)

19 12. P. putida B ¥Wj¥7|%t 5 siderophre A 4FFHSH( « -7t A, O-siderophore &%)

oh FEEUS 0 ARAFE B2

1) 48737 2 HAdA4AE

Ao A" MAES 5~65%(150g57F)2] SPF Rat(SDAIE)o.2 7+ /HAEL 3%
g AN F AAESE 1,000 2 A2 d5ol A% T Rat 19Hg % 1.5m0%(1.5x10%cfu/
uhE]) 9 ol AAFstar, 4x3F Fo] FolE AN 2193 AMESE T AMS F |
AV, &5 E3h AAE ‘:91 ol S/ BEFA Fkorm AW AlEE HaSeol 100, 100
Hl, 1,0008 3 A& & 0.1me¥ deHjA|(king’s B agar)ell =% HFste] wig Ad IR
A AR BEEA Sk ). AAFEA MAEL 7IEE TN E 13)3HY A7)

(€3
£ AZ% F Bag mixer® AT F 24U DA PATS 2AF 23} BT BhTHE 7).

£ 6
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3£ 6. P. putida B ¥ W IHFHA
b 02 19 3%1Cfu/Plate7%1 149 )
1008 3]4 ND ND ND ND ND ND
1008] 3] 4 ND ND ND ND ND ND
1,0008] 3] 4] ND ND ND ND ND ND

5

a9 13. &7 P. putida B Z5F7
¥ 7. Z71H P. putida B Z-FAA
cfu/plate
ABAF : e
Kidney Brain Liver Lungs Spleen Blood
0¥ ND ND ND ND ND ND
3Y ND ND ND ND ND ND
74 ND ND ND ND ND ND
144 ND ND ND ND ND ND
214 ND ND ND ND ND ND
TAAMNEETER AHESe Z4 AAe
S A 1ml FAFske] HEsdh AE S AASS 2143t

FAAT 9 HAGAH AL SPF RatES
3 m

AE 1,000 3A
AFSEhE A 7H )

Eds
5

A=A &gkt

=4 RS 2AEIG. HF 3d F AN s D3 ZUoA dAgAT 4ES &

2) 3449 2 PLYAY
M2 44 svhe Y mase] 29 3 AU EYT A4 Fo] 4E3
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3* 8 %7 2 A W P oputida B ZFZA}

Ana cfu/plate
Kidney Brain Liver Lungs Spleen Blood
0¥ ND ND ND ND ND ND
3¢ ND ND ND ND ND ND
74 ND ND ND ND ND ND
14 ND ND ND ND ND ND
21y ND ND ND ND ND ND

3) #4749 2 HAAHAE
Aol AHEE E7le NZWAIS o2 2ked =9 b 5vhe]¥ A8t F3 st A
£ 7o =xste] A3 Fo gFFolu 7 o] AF= BEHA U
4) g0l 7o A IIFAF
Al gl AHEE Jole 3g Y Cyprinus carpioR FZx°| AHEE A4+ pH 7.8, DO
11.39) dFFoldtt. Fxd HEF YA YrE 10°pores/ml7FE Al HE3H
g 2mpe] ¥ o &<t
Qa, AL TEE 3Y T 1112 FAEHAJAGGEE 9). A1E71zE 5 o
A

3 ) ¥
of frdut ol Ael ol g de BAA ke

T ' 1A 2t 24X 3¢ 48] 3¢ 72X 3k
A X AR 0 0 0 0
=% 8% 8% 8% 8%
pH 7.8 7.9 7.8 7.9
DO 11.3 11.1 12.0 11.1

5) BT HFFEN dE IR
Aol AREgE AT ES &S (Daphnia magna)© 2 pH 8.2, DO 10.2%] Aet+E |
AAZ 10°%fu/m DEE HFEF O F2 T 107 S o] Fu +3AF
o
AA

1
2Asth A 69 F A AASAOY YA ANES FEEA BES B
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T 10\ By 149 24 34 6 74
A X AL 0 0 0 0 2 2
= 74(10) 74(10) 7(10) 7(10) 7% (8) A7 (8)
pH 8.2 - 8.1 8.1 8.1 8.1
DO 10.2 9.7 9.5 95 10.1 9.6

6) P. putida B TE& R 7 A AL H}

AAHEE B LDsotke ZH2el 7, B9 B olmA Aergeld A AF 713 T A
ARAIglol R AESAT. whEbA WEFEAARFRF(LDs)S > 4,000mg/ kg(BT) H
2,000mg/kg(74F), WFEAAFEE(LCs) > 10mg/LE SAEFY Ao S A
g}:;(ﬂ J_?_o:]g]_ .»]—@z:;} 1_ET ]5]. o])\]-Z/\]-o }\]—547]7]— E_o]- 0101 O]H].ZE}\-]%j\j‘]_/ /\6]73'?' L=k
A 5Nl o]4% FE< DO, D1, D3, D7, D10, D14Y #2] /A AF7=&
ated Fo4 glol AR Frtete AFS BAdh

3 AR

& A3 Al FAT S HETd v
FHLACR FAET 2 4954 MY T8 F AST A AAC g s As
AARE A3 A QA A Folg FHLEE BFHA &skth oo AF P. putida BE

o

188 mAEAEFS AF4doz FH0n.

A& A2AALE 93 2o A= AV NS A EGFAA 23 =24
5 X3 WA a3 glHo] 1&E Aot A A AFA

7h ZRESNA B EYUAE F erU2E AT 62 King's B agardl 2] ¢l
gto] 366nm UV light2 ZAMstH A4 Ee G4 g3
. 1€ ol &3t &S AF Pseudomonas fluoerescens G, P.
fluorescens F, P. aurantiaca, P. marginalis, P. putida B, P. synxantha 6% 2.2 1= AT}
G RoE ZFEE Sagel sk TAE FH% BAd) nRASE Lol
3} ZolA| 7} ST = o

S5X&S £953, P. aurantiaca, P. marginalis, P. putida B 33
T HE E3lAgstd 1

dobA|7F W2 Az o] oAl E 25% =T AT
Ny, =gl gk WAl a3 e wiERE
d2] AEH AR A HAEHATL =RO™ P. aurantiaca,
P. marginalis 22Tl A 84%<] H& WAAAE FlstATh
gt AA ] SA] QT E = A AP AT @53ELS glucose, glycerol, mannitol &
492 soybean meal, soytone, yeast extract H7FA] Aol 4AdstATt. HA G
FET glucose= ¢ 3 10g, yeast extracte ¢ 25g0 2 AUt vjg2E+= 30T
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Aez2 2 PYAFAGEE 93 ST UATF
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2009(5 =) 71D A A | Pseudomonas putida10301< ©]-8-3F )

7. A7 RHEHY

T 8 & & A F d 9 FYPHF Fqd=
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